Fracture-dislocation of the hip was reported by Astley Cooper for the first time in 179 I . I s Such an orthopedic emergency requires early recognition and a prompt, stable reduction to achieve a satisfactory outcome. Prognostic factors include time interval between injury and reduction, fracture-dislocation type, congruity of the acetabulum-femoral head articulation, and adequacy and stability of the reduced hip joint. However, few reports have discussed the role of associated injuries. This retrospective study reports the results of hip fracture-dislocations treated with special reference to the role of prognostic factors.
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MATERIALS AND METHODS
From January 1969 to September 1987, 125 cases of fracture-dislocation of the hip were treated. Central fracture-dislocations of the hip were excluded. Five patients died of multiple associated injuries, and 24 were not available for follow-up evaluations. Thus, 96 cases were evaluated retrospectively.
Ages ranged from seven to 81 years, with an average of 33.5 years and a peak incidence in the third decade (Fig. 1 ). Of the 80 male patients and 16 female patients, 58 had left and 38 had right hip injuries. According to Thompson and Epstein' scnteria of classification,20 there were six cases of anterior dislocation and 90 cases of posterior dislocation, including 3 1 Type I, 18 Type 11, ten Type 111, eight Type IV, and 23 Type V. Motorcycle (40 cases) and car ( 2 3 cases) accidents were major causes of injury. Thirteen patients sustained falls, ten were pedestrian injuries, six were hit by falling objects, and two were from bicycle accidents. In addition, one patient sustained a hip dislocation while racing and one was secondary to paraplegia.
Twenty-eight patients (29.2%) were free of associated injuries. Twenty-one (2 I .9%) sustained a single associated injury, and 47 (48.9%) had multiple associated traumas (Table I) . Thirty-five patients sustained craniofacial injuries. One patient was treated with a craniotomy to evacuate an epidural hematoma and had a good recovery. Eighteen patients had transient disturbance of consciousness, and all recovered after conservative management. Five patients had chest injuries; one of them developed a pulmonary fat embolism, which improved after intensive respiratory care. Ten patients sustained abdominal injuries, six of whom were treated with laparotomy. Forty cases had lower-extremity fractures, and nine had upper-limb fractures. Eight patients had knee fractures or ligament injuries requiring prolonged hospitalization. Five patients had neurovascular complications requiring emergency exploration. Two patients sustained compression fractures of the thoracolumbar spine and were treated conservatively. One patient had complications from burns over the lower extremity and trunk.
Victims of both motorcycle and car accidents frequently had multiple associated injuries, especially involving the head and extremities. The relationship between associated injury and cause is shown in Table 2 .
Sixty-nine patients had reduction of the dislocated hip within 12 hours, eight within 12 to 24 hours after trauma, and five between 24 and 48 hours. Another 14 patients were transferred to the hospital for management of incomplete reduction of dislocated hips.
All patients were studied retrospectively, both clinically and roentgenographically, and had been followed for a period ranging from 15 months to 18 years (mean, 7.5 years). In clinical follow-up examinations, special attention was paid to pain, range of motion, presence of deformity, and limp. Roentgenographic evaluation focused on ( 1) congruency between the femoral head and the acetabulum; (2) width of the joint space; ( 3 ) radiodensity of the femoral head; (4) presence of the bony spur; (5) calcification of the joint capsule; (6) radiodensity of the acetabulum; and (7) presence of the sequestrum. The follow-up results were evaluated using clinical and roentgenographic criteria described by Thompson Table 3 ). This was statistically significant compared with other groups ( p < 0.05). The outcomes for victims of car accidents were also worse than those for other groups. Among the six patients with anterior dislocation of the hips, five had excellent or good results, but all had sustained simple dislocations. In the group of simple posterior dislocations, 27 patients had excellent or good results (87. I%), which were better outcomes than for other types of hip fracture-dislocations ( Table 4) . Sixteen of the 47 patients with multiple associated injuries had excellent or good outcomes. Among the 28 patients without associated injuries, 23 had excellent or good results (82. I%), which are significantly better when compared with those with multiple associated injuries (Table 5) .
Fifty-five patients treated with reduction within 24 hours had excellent or good results (7 1.3%; Table 6 ). Though there was no statistical difference in the results for those receiving reduction within I 2 hours and those from 12 to 24 hours, all but one patient with reduc- (Fig. 2) .
Twenty-three patients (23.9%) developed late posttraumatic osteoarthritis of the hip; five with Type I posterior dislocation-fractures; three with Type 11; three with Type 111; four with Type IV; and eight with Type V. All but six of these patients were treated with reduction after 24 hours. Eight patients who developed avascular necrosis of the femoral head had reductions delayed beyond 24 hours. Traumatic osteoarthntis was noted as early as one year after hip injury and as late as 13 years later. Avascular necrosis developed as early as two years after the initial trauma. Eighteen patients were treated with THAs as a late reconstructive procedure. Three patients had myositis ossificans; two had transient peroneal nerve palsy. 
DISCUSSION
The cause and incidence of traumatic fracture-dislocation of the hip have changed with time. Over one hundred years ago, this rare condition was usually caused by horseback riding accidents.I6 Currently, the increased incidence and severity of this trauma and its associated injuries can be attributed to increased accidents in high-speed motor vehicles, especially when a seat belt was not worn. 3-5,8,L6,19 From 62% to 93% of young patients in the recently reported series were victims of traffic accident^.^^*^'^ Impact against a victim's flexed knee occurs on motorcycles or in cars; traumatic force along the femoral shaft to the flexed hip results in fracture-dislocation of the hips. Multiple trauma caused by this high-energy force may occur in as many as 40%-75% of all case^.'^.'^,^^ In the present series, motorcycle accidents were the chief cause (41.6%) after car accidents (24.0%). Associated injuries accounted for 70.8% and up to 80% in motorcycle victims. Because of the absence of protection, associated injuries were more serious and frequent for motorcyclists. Previous reports have indicated that associated injuries did not directly affect outcome^'^*^^; however, this series shows that hip dislocations associated with multiple injuries, especially those caused by motorcycle accidents, did reduce optimistic prognoses.
There is much controversy about the role of open reduction. Slatis and Latvala'* indicated that even in simple posterior dislocations of the hips, 2%-4% were nonreducible because of muscle or acetabular labrum interposition.'* Epstein found during open procedures that only 13 of 15 1 patients were free of fragment^.^ Operative reduction and removal of the obstructing tissue are recom- mended if a simple posterior dislocation cannot be reduced under general anesthesia at the first attempt; multiple attempts by closed reduction should be a~o i d e d .~-~, '~ Preoperative evaluation of the dislocated hips will avoid many unnecessary closed reductions. Prereduction computed tomography (CT) scan is helpful in the evaluation of and decision making about injured hip^.^,",'^,'^ Although the emergent condition may disappear after reduction, it is important to obtain a postreduction roentgenographic evaluation and a CT scan in suspicious cases because of possible fracture fragments (Fig. 3) . Results here revealed that adequate and stable reduction of hip dislocation led to satisfactory outcomes, regardless of treatment modes. However, the restoration of bone stock is essential for the late reconstructive procedure^.^ Traction has played a major role in the past, especially in multiple injury cases. In these, Rosenthal and Cokeri6 suggested skeletal traction of the hip, with prompt handling of associated injuries. Definite management of a hip fracture can be d e l a~e d ,~ but dislocation should be reduced as soon as possible. Once the dislocation is reduced, an emergency situation no longer exists. Adequate management of any life-threatening condition is the main step in acute emergency care,16 but delayed reduction for any reason may result in a poor prognosis, as in cases with associated injuries.
Primary arthrodesis, cup arthroplasty, or THA were rarely indicated, except in older patients with underlying hip disorders or extensive comminuted fractures involving the femoral head.I6 In the present series, three cases had primary THA because of the serious condition of the fracture-dislocations. All had Type V fracture-dislocations with fractures of the femoral neck or head: pnmary reduction was not suitable, but all had good results after primary THA.
Although opinions differ about treatment,' it is agreed that prompt reduction of the dislocated hip is the most important initial man- agement.1,3-5,8,10,L4,16,19,24 The results were guarded when reduction was delayed for more than 24 h o~r~.~-~,~,~~,~~,~~ More recent articles have even recommended immediate reduction within six hours after In the present series, those patients treated with reduction after 24 hours had statistically worse results ( p < 0.05), but there was no definite difference between the results with reduction within 12 hours after injury and those within 12 to 24 hours.
Bromberg and Weiss2 noted that fracture types and treatment methods did not correlate with clinical outcomes. Upadhyay and MouTtonZ1 demonstrated that, in the long term, the incidence of coxarthrosis increased with time, and the grade of initial trauma was the most important factor in producing osteoarthrosis. Even in simple dislocations, long-term results were poor, accounting for up to 24%, and in the more severe cases, the figures rose as high as 73.3%." In the present series, Type I fractures had a better outcome than other types of fracture-dislocations ( p < 0.05). However, even with simple dislocation, two results were only fair, and two were poor.
Avascular necrosis of the femoral head and posttraumatic osteoarthrosis were the main late complications encountered in cases with unsatisfactory results.20 Watson-JonesZ3 reported that the complication arose in at least 20% to 30% of dislocations that were promptly reduced, and that the incidence was much higher if reduction was delayed.23 Avascular necrosis can occur many years after initial injury; even in simple posterior dislocations, it can occur 17-24 months after dislocation. Rates of 6%-27% are variously reported for early closed r e d~c t i o n ,~,~,~, '~ rising to 48% in delayed reduction. The incidence of posttraumatic osteoarthrosis was correlated with continued heavy work after an accident rather than with differences in the severity of the initial injury.22 Posttraumatic arthrosis ranged from 17% to 48.8% in various reports and in various cases with different treatment m~d e~.~-~.~J~,~~. The present series had 23 cases of osteoarthrosis and eight cases of avascular necrosis of the femoral head, most of which were reduced after 24 hours.
This retrospective study found that the earlier the reduction, the better the results with either closed or open reduction of dislocated hips. Traction only is inadequate. Victims of motorcycle accidents had more associated injuries; these injuries played a significant role in the prognosis. Although the type of dislo-cation may affect prognosis, its true significance has yet to be evaluated. Perfect reduction of the dislocations may slow, but cannot prevent, the degenerative process of the hips. A correct reduction of the hips may provide good bone stock for reconstruction procedures possibly needed in the future.
